Long-term sustained heavy Asian Dust below 3 km was measured in the period of April 22-26 by 2-wavelengths depolarization lidar system. As the comparison results of Daejeon station with other stations in the AD-Net, similarly formed Asian dust had been measured at Nigata, Toyama, Matsue, and Sendai. The route of the dust was examined by HYSPLIT. More than 80 μg / m 3 mass concentrations derived from the lidar measurements were compared with Air-Korea PM10 data.
INTRODUCTION
In every spring season, a huge amount of Asian dust generated in inner China, Mongolia and Taklimakan areas are transported and widely dispersed to East Asia region including Korean peninsula and Japan. As one of the major continental aerosols, the Asian dust caused great effects on radiation budget and climate changes, depending on their concentration, composition, and height distribution in the atmosphere. Optical properties, spatial distribution, and long-range transportation mechanism of the dust have been studied using ground based measurement profiles, satellite images and numerical modeling. Among them, lidar measurements method provides a useful and simple tool that can directly measure the vertical profiles of the aerosols and dust up to the upper troposphere with higher spatial and temporal resolutions [1] [2] . Many studies about the origins and transportation route of the dust in free troposphere have considered several dominant sources of the Asian dust such as Mongolia, Taklimakan, and Loess area in east China. Recently, to know the contributions from unknown desert sources and understanding of transportation route, many lidar stations have been constructed in the East Asia and collaboration measurements have been performed. Since 2001, the Asian dust Network (AD-Net) has been expanding the stations. At present, more than 20 lidar stations in Japan, Korea, and China are located in the Network [3] . For collaboration measurements, Daejeon station in Korea has been involved in the Network since 2010. Because of the dust frequently mixed with pollutant gases or water vapor during their transportation, the optical characteristics of the dust are also changed. A polarization lidar technique is very useful tool to distinguish the dust aerosol, spherical aerosols, and clouds according to their shapes [3] . However, uncertainties of the dust aerosols (distribution, amount, characteristics) are still remained. To analyze the contribution of the dust and the spherical aerosol on the calculation of the backscattering coefficient, method using depolarization ratio was developed and published. 
LIDAR SYSTEM
The Lidar system in Daejeon station as a one compact package unit consisted of transmitter and receiver modules. The lidar system use the At the first step in the calculation of, the value of β a (z b ) is given as the boundary value at the boundary altitude z b . Usually, the a priori value of 0%-3% of the Rayleigh backscattering coefficient at the altitude of 6-10 km is used as the boundary β a (z b ) value, and the boundary altitude z b and the extinction/backscatter ratio of aerosols S a are assumed to be constant with time and altitude. Figure 2 show a block diagram of the two wavelengths dual polarization lidar system and Table I is a specification of the lidar system. (/m/sr). The value of ratio of backscatter coefficient between
Figure 3 THI plots of 532 nm backscatter coefficient (a), 1064 nm(b), 532 nm depolarization ratio(c), and ratio of backscatter coefficient between 1064 nm and 532 nm(d).
1064 nm and 532 nm (d) dependent on particle size showed near 1 and indicate that larger particles were located in center of the dust layer. The maximum depolarization ration showed about 20~25 % at 532 nm.
COMPARISON
As the comparison results of Daejeon station with other stations in the AD-Net, similarly formed
Figure 4 THI plots of 532 nm depolarization ratio measures at Nigata(a), Toyama(b), Matsue(c), and Sendai(d).
Asian dust with 10~25% depolarization ratio had been measured at Nigata, Toyama, Matsue, and Sendai in Japan during that period of April 23th ~ April 26th. However, this kind of long-term continuously measured dust was not observed at other stations in Japan such as Fukue, Nagasaki, Osaka, Tsukuba, Tokyo, and Chiba. Figure 5 show the Time-Height Indication(THI) plots of Figure 5 show the results of the backward and forward trajectory analysis. NOAA HYSPLIT MODEL using GDAS meteorological data was used for this Analysis [5] . The forward trajectory below 2 km over Daejeon station started on April 22, 06:00 with running time of 72 hrs. The result of this analysis clearly showed that the dust transported route passed Nigata, Toyama, and Matsue. The backward trajectory started from Sendai on April 22, 18:00 also showed the dust layer over passed Daejeon area. . Figure  6 show the mass concentration variation in April, 2016. More than 80 μg / m 3 mass concentrations were observed during that period of Asian dust measurements. Its results was also coincides well with the report of PM10 by KMA in Korea. 
CONCLUSIONS
The monitoring of Asian Dust has been performed with 2-wavelengths depolarization lidar in Daejeon station. Strong and long term sustained Asian dust had been measured during a period from April 22th to April 26th. The maximum backscatter coefficient over 10 -5 (/m/sr) with depolarization ratio over 25 % were observed. At the time period within a few days, similar dust events were measured consequently at Nigata, Toyama, Matsue, and Sendai in Japan. The backward and forward trajectory analysis by NOAA HYSPLIT Model showed coincidence with the results of lidar measurement in the station of AD-Net.
